Objective: To determine the safety of percutaneous transhepatic biliary stenting (PTBS) in patients with obstructive jaundice. Study Design: A case series. Place and Duration of Study: Department of Radiology, The Aga Khan University Hospital Karachi, Pakistan, from February 2012 to April 2013. Methodology: Patients with obstructive jaundice due to any cause referred for percutaneous transhepatic biliary stenting were included in the study. Patients were excluded if they had undergone previous ERCP, had guided transhepatic biliary stenting, previous percutaneous transhepatic biliary stenting and were lost to follow-up. Follow-up was taken at a 2, 4 and 6 week interval and clinical outcome was assessed as the difference between the bilirubin levels at base line and 6 weeks after PTBS, which was measured using Freidman's test. Results: A total of 102 patients were included; 59 (58%) were males and 43 (42%) were females. The age ranged from 21 to 89 years. A total of 30 patients experienced complications making an overall complication rate of 29.4%; 20 experienced minor and 10 experienced major complications. Pain was the most frequent minor complication (n=15 patients, 14.7%) followed by biliary leakage, fever and cholangitis. Major complications included death in 10 (10%) patients followed by biliary peritonitis and septicemia. Conclusion: PTBS achieved satisfactory palliation with a low complication rate in patients with obstructive jaundice.
INTRODUCTION
Obstructive jaundice is one of the commonest biliary tract conditions with a prevalence of 2% in the Pakistani population and is frequently encountered in the fifth and sixth decade of life. The studies show that the number of cases of biliary obstruction due to malignancy are increasing. 1, 2 Cholestasis because of obstructive jaundice impairs the immune response, blood clotting, and other functions. Therefore, the objective of palliative treatment is to relieve jaundice-related symptoms, prevent cholangitis, prolong survival, and improve overall quality of life.
Molnar et al. introduced percutaneous transhepatic biliary drainage (PTBD) in 1974. 3 Since then, percutaneous transhepatic biliary stenting (PTBS) is routinely used for biliary obstruction as it causes less trauma and has a higher success rate. 4, 5 Technical success rate of 98% was reported by Kaskarelis et al. in treatment of biliary obstruction with stents, and Indar et al. showed an improvement in hyperbilirubinemia to normal levels in 96% patients with obstructive jaundice one month after PTBS. 6, 7 Liu et al. assessed the safety and effectiveness of percutaneous biliary stent placement in patients with biliary obstruction. 8 They found a complication rate of 7.1% and proved that stenting of bile duct provides a safer and less invasive alternative to surgical palliation, with an acceptable clinical outcome. This was checked by examination of liver function tests and US to see the alleviation of obstructive jaundice.
Haq et al. determined the rate of complication of PTBS in 2001. Overall major complications, which included death, severe septicemia, and biliary peritonitis occurred in 23%; and patients with minor complications including cholangitis, fever, bacteraemia, pain, minor bleeding or leakage were seen in 18% patients. There was a high overall complication rate of 41%. 9 As the complication rate differed so greatly from Western studies, it was decided to evaluate the safety of PTBS in palliative treatment of obstructive jaundice to have some clarity as to why the rates differ so greatly. This study will provide the current magnitude of complications due to PTBS in the local patients.
The objective of the study was to determine the safety of PTBS in patients with obstructive jaundice. The sample size was calculated on WHO software version of sample size determination in health studies using outcome variable of safety. Taking the lowest complication rate of PTBS, reported as 7.1% with confidence interval of 95% and absolute precision of 5%, the calculated sample size was 102 patients. 8 Inclusion criteria were patients of all ages and gender referred to the Radiology Department, The Aga Khan University Hospital for PTBS having obstructive jaundice. Exclusion criteria were those patients having undergone previous ERCP-guided transhepatic biliary stenting, previous percutaneous transhepatic biliary stenting, and those who were lost to follow-up.
Informed consent was taken from the patients or relatives and the procedure was performed under sedation on Siemens Artis Axiom angiography machine by an experienced radiologist with minimum five years' experience. Absence of minor or major complications was assessed by clinical follow-up and laboratory investigations after 2, 4 and 6 weeks' interval. Final outcome was measured at the end of six weeks.
Patients' data were collected using a proforma customised. Data were entered and analysed by using SPSS statistical package version 19 software. Data were checked for normality using the Shapiro-Wilk test.
Associations were checked between extremes of age, multiple comorbids and severity of disease using the Chi-square test. Stratification of age, comorbids and severity of disease was performed for all major complications using Fisher exact test to look for confounding effects. The p-value of less than or equal to 0.05 was considered significant.
Descriptive analysis was conducted, i.e. frequencies and percentages for categorical variables like gender, patency of stent, complications and cause of obstructive jaundice with median and interquartile ranges (IQR) and mean and standard deviations for continuous variables like age, serum bilirubin levels, and duration of jaundice.
The difference between the bilirubin levels at base line and 6 weeks after PTBS was used to assess the clinical outcome, which was measured using the Freidman's test.
RESULTS
A total of 102 patients were included in the study, who fulfilled the inclusion and exclusion criteria. Out of the 102 patients, 59 (58%) were males and 43 (42%) were females.
Patients of all ages were included with an age range of 21-89 years. The mean age was 58 +15.9 years. Age was grouped into 21-54 years and 55-89 years. Multiple comorbid conditions such as diabetes mellitus (DM), ischemic heart disease (IHD), chronic renal failure (CRF), and chronic liver parenchymal disease (CLD) were taken into consideration and severity of disease was divided into benign and malignant.
Ischemic heart disease was the only complication that was statistically significant in the older age group (Table I) . No statistical significance was seen between extremes of age and benign or malignant nature of disease (0.678).
The p-value less than or equal to 0.05 was considered as statistically significant.
Final outcome of the PTBS was assessed by pre-and post-bilirubin levels. Total bilirubin was assessed at 2, 4 and 6 weeks to see the palliative effect of the treatment. Significant difference in bilirubin levels were found at baseline pre-stenting and as early as 2 weeks after the stenting from where it kept on improving till 6 weeks, which marked the end of the monitoring phase. Median bilirubin level was 15 mg/dL (IQR=3), which reduced to 6 at 2 weeks, 5 at 4 weeks and 4 at 6 weeks (p<0.001).
Majority of the causes of obstructive jaundice were secondary to cholangiocarcinoma (Cholangio CA) with a total of 34 patients (33.3), followed by carcinoma of pancreas (CA pancreas) and carcinoma of gall bladder with a total of 32 (31.3%) and 21 (20.5%) patients, respectively. Ten patients had obstructive jaundice secondary to metastases from primary diseases including hemangioendothelioma, synovial carcinoma, prostatic carcinoma, colorectal carcinoma, adenocarcinoma of appendix and breast carcinoma.
A total of 30 patients experienced complications making an overall complication rate of 29.4%. Out of these, 30 patients, 20 (66.7%) experienced minor and 10 (33.3%) experienced major complications.
Analysis of minor complications showed pain as the most frequent minor complication with a total of 15 patients (14.7%) followed by biliary leakage, fever and cholangitis with a total of 10 (10%), 7 (7%) and 4 (4%) patients, respectively (Figure 1 ).
Analysis of major complications showed outcome of death in 10 (10%) patients followed by biliary peritonitis and septicemia in 6 (6%) and 6 (6%) patients, respectively.
No significant confounding of age, severity and comorbids was noted with major complications (Table II) .
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DISCUSSION
Biliary obstruction resulting in obstructive jaundice is increasing in our population. Although clinical presentation and laboratory work up is the mainstay of diagnosis, radiological investigations, especially ultrasound and subsequently PTC, also play a role.
Surgical intervention, whether curative or palliative, is the first line of treatment; however, often enough patients presenting with advanced stages of malignancies are poor surgical candidates due to the high risk of complications. The operative mortality may be as high as 2-5%; and in such circumstances ERCP, PTBD and PTBS are then used for palliative treatment to improve the quality of life and extend the survival time. 7 In this study, a total of 102 patients were included according to the inclusion and exclusion criteria. Successful stenting was performed in all patients with adequate post-stenting biliary drainage ( Figure 2 ). They had a mean age of 58 +15.9 years with minimum age of 21 years and maximum age of 89 years.
Out of the 102 patients, majority were males (n=59, 58%). This is a contradiction to other studies which shows the incidence of biliary disease to be higher in females. [10] [11] [12] [13] This discrepancy could be due to the fact that none of the patients who presented to this Department had cholelithiasis, which is much more common in women.
No statistical significance was seen between age, multiple comorbids and severity of disease. Most of the patients had jaundice for one month and all malignancies were advanced and inoperable at the time of presentation.
Two out of the three patients with benign obstructive jaundice in this study were in younger age group, while most of the malignant causes were in the elder age group (n=69, 67.6%). This is comparable with the previous studies which show the incidence of malignant obstructive jaundice to be higher in patients of older age group. [11] [12] [13] The total bilirubin was assessed at the time of presentation, 2, 4 and 6 weeks, and it showed a maximum decline of 50% in 2 weeks, which overall improved the quality of life. This is in concordance with previous study by Haq et al. 9 After 2 weeks, the decline in serum bilirubin levels were more gradual and in 19 patients, the levels actually increased after 4 weeks ( Figure 1 ).
This study showed that bulk of the cases with obstructive jaundice were secondary to malignant diseases (97%), which is in concordance with previous studies. [11] [12] [13] [14] [15] [16] Only 3 out of the 102 patients presented with benign biliary strictures.
Out of all the malignancies, the commonest one in our study was cholangio CA (n=34, 33. pancreas (n=32, 31.3%), and CA gall bladder (n=21, 20.5%). Previous studies show pancreatic carcinoma to be the leading cause of biliary obstruction. [11] [12] [13] [14] [15] [16] A study performed by Sharma et al. showed CA gall bladder to be the leading cause of obstructive jaundice. 11 The overall complication rate was 29.4% which is higher than the previously reported 7% by Liu et al. 8 Previously, in the local population the overall complication rate was reported as 41% by Haq et al. which was markedly higher than the present figure. That could be due to the small sample size in the earlier study. 9 Another reason may be increased expertise with the procedure as both studies were conducted in the same Department.
In this study, minor complications were seen in 19.6% of the patients in comparison to 23% seen in previous study. Pain was the most common complaint comprising 14.7% of the minor complication; whereas, cholangitis was the most common minor complication in a previous study. 8 Severe septicemia leading to eventual death was the major complication seen in a previous study; however, in this study death was the commonest major complication. Six cases were secondary to septicemia. The total major complication rate in this study was 9.8%.
Controversies remain about whether palliative surgery is more beneficial in comparison with percutaneous biliary procedures. A study by Niemela et al. showed that patients with cancer who underwent PTBD for biliary obstruction had a poor median overall survival. 17 Another study by Pranculis showed that PTBS with uncovered self expandable metallic stent is an effective and safe method for palliative treatment of malignant biliary obstruction. 18 Overall, the results are somewhat in contrast with the international data and further work should be done to fully discern, if the palliative effect of PTBS outweighs the risk of complication.
Larger scale prospective studies of greater duration should be conducted to fully evaluate the safety. Another limitation was the inability to evaluate if death in four patients was secondary to procedural complication or if it was secondary to the advanced stage of the disease. However, due to detailed analysis of confounding, this factor was significantly eliminated.
The authors suggest further studies be conducted and quality of life be assessed alongside the complication rate with a more substantial emphasis on sub-group analysis, so that we may be able to assess if the palliative effect of this procedure is worth the controversial complication rate.
CONCLUSION
PTBS is a good procedure for palliative treatment of obstructive jaundice and should be used in patients who are poor surgical candidates and those in whom ERCP has failed. Although the complication rate in this study is higher than in international literature, there does appear to be a declining trend at the same institute. Pain was the commonest minor complication and death was the commonest major complication.
